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Von Neumann-Jordan modulus of smoothness $R(a, X)$
Sims[9] $w(X)$
$w(X)$




modulus of smoothness $\rho_{X}(t)$ $0\leq t\leq 1$
$\rho_{X}(t)=\sup\{\frac{1}{2}[\Vert x+ty||+\Vert x-ty||]-1:x, y\in S_{X}\}$
$0\leq t\leq 1$
$\rho_{X}(t)=\sup\{\frac{1}{2}[\lim_{narrow}\sup_{\infty}\Vert x_{n}+ty_{n}\Vert+\lim_{narrow}\sup_{\infty}\Vert x_{n}-ty_{n}\Vert]-1:\{x_{n}\}, \{y_{n}\}\subset S_{X}\}_{\text{ }}$
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(X) Sims[9]
$w(X)= \inf\{\frac{\lim\inf_{narrow\infty}||x_{n}-x||}{\lim\inf_{narrow\infty}\Vert x_{n}+x||}:x_{n}arrow 0,$
$x_{n},$ $x\in X/\{0\}\}$ . (1)
$w(X)$ $1/3\leq w(X)\leq 1$
$X$ ( ) $X$
( )
$X$ ( ) $X$
( ) $C$ :
$x0\in C$ $\sup_{z\in C}\Vert x_{0}-z\Vert<\sup_{x_{r}y\in C}\Vert x-y\Vert$
Von Nemann-Jordan $C_{NJ}(X)$
$C_{NJ}(X)$ $=$ $\sup\{\frac{\Vert x+y\Vert^{2}+\Vert x-y\Vert^{2}}{2(\Vert x||^{2}+||y\Vert^{2})}$ . $x,$ $y\in X,$ $\Vert x\Vert^{2}+\Vert y\Vert^{2}\neq 0\}$
$= \sup\{\frac{\Vert x+y\Vert^{2}+\Vert x-y\Vert^{2}}{2(||x||^{2}+||y\Vert^{2})}:x,$ $y\in B_{X},$ $\Vert x\Vert^{2}+\Vert y\Vert^{2}\neq 0\}$ ,
Bynum[3] $WCS(X)$
$WCS(X)= \inf\{\frac{\lim_{karrow\infty}\sup\{\Vert x_{n}-x_{m}\Vert.\cdot n,m\geq k\}}{\inf\{\lim\sup_{narrow\infty}||x_{n}-y\Vert\cdot y\in co(\{x_{n}\})\}}\}$
$\{x_{n}\}$ WCS $($X) $X$
([1] )










D. $\{x_{n}\}$ $\lim_{n,marrow\infty,n\neq m}\Vert x_{m}-x_{m}\Vert=d$ $Sx$






$R(a, X)= \sup\{\lim$ $inf\Vert x_{n}+x\Vert$ : $x_{n}arrow 0,$ $\{x_{n}\}\subset B_{X},$ $x \in aB_{X},\lim_{marrow\infty}\lim_{narrow\infty}\Vert x_{n}-x_{m}\Vert\leq 1\}$ .
$C_{0}^{w}(X)=\{\{x_{n}\}\in B(X)$ : $\{x_{n}\}$ $0$ $x_{n}\in X\}$ .
$C_{0}(X)=\{\{x_{n}\}\in B(X)$ : $\{x_{n}\}$ $0$ $x_{n}\in X\}$ .
$WN(X)=C_{0}^{w}(X)/C_{0}(X)$
$\rho_{X}(t)$ 1
1. $\rho_{X}’(0)<w(X)$ $\rho\{WN(X)\}’(0)<w(X)$ $o$
1 $D$ $C$ 2
2. $\rho_{WN(X)}’(0)<w(X)$ $X$
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